itself provides that the Commission "shall take into account . . . the development of technical and economic progress provided that it is to consumers' advantage". 4 Guidelines implementing the Merger Regulation similarly indicate that "efficiencies brought about by a merger [may] counteract the effects on competition and in particular the potential harm to consumers it might otherwise have" and efficiencies therefore are considered in determining whether "whether a merger would significantly impede effective competition". 5 In particular, the European Commission focuses on whether merger-specific efficiencies would "enhance the ability and incentive of the merged entity to act pro-competitively for the benefit of consumers". 6 Guidelines issued by the authorities in Australia, Ireland and New Zealand similarly have indicated that they permit mergers likely to generate efficiencies that would prevent price increases to consumers. 7 Matters are more complicated in Canada, where the Competition Act provides that no remedy shall be imposed if a proposed merger is likely to "bring about gains in efficiency that will be greater than, and will offset, the effects of any prevention or lessening of competition". 8 Recent court interpretation of this provision 9 has led to a complex treatment of efficiencies in which the net price effect of a merger plays a significant role but is not the primary test. 10 In the UK, the Enterprise Act makes merger-specific efficiencies relevant both to whether a merger would result in a "substantial lessening of competition" and to whether a remedy is warranted for a merger that would. In the latter context, the Competition Commission may consider "any relevant customer benefits", such as price reductions that offset the lessening of competition from a merger. 11 The Commission has indicated that it looks for "cost reductions" that can "be expected to result in prices lower than if the merger did not take place". 12 In addition, the OFT has indicated that it will not refer a merger if there are "clear" "customer benefits" such as "lower prices". 13 In light of the foregoing, it is important to understand how merger efficiencies can be expected to affect consumer prices, and we address that issue in the context of differentiated consumer products. We consider only the short-term effects of efficiencies on prices, and thus focus on reductions in short-run marginal cost-the only cost reductions that directly and immediately affect prices. We explain and illustrate three distinct ways in which marginal-cost reductions are passed through in the form of reductions in consumer prices.
The most important pass-through effect, and the one we examine in greatest detail, is the direct effect of the reduction in a product's marginal cost on its own price: a reduction in the marginal cost of any of the merged firm's products causes a reduction in its price by an amount largely determined by the curvature of that product's demand curve. The other two ways in which marginal-cost reductions affect consumer prices relate to the nature of the competitive interaction among differentiated products. When a reduction in the marginal cost of one of the merged firm's products causes a reduction in that product's price, the price reduction causes a shift in the demand curves of the merged firm's other competing products. Consequently, the merged firm adjusts the prices of all the competing products it sells in response to a reduction in marginal cost for any one of those products. In addition, non-merging sellers of competing products adjust their prices in response to the price changes of the merged firm.
We show that the magnitudes of all three pass-through effects depend on properties of demand curves, such as curvature, that cannot readily be observed. This can make it difficult to determine, even roughly, the rate at which cost reductions would be passed through. Fortunately, an alternative analysis avoids making this determination. Marginal-cost reductions sufficient to fully compensate for the price-increasing effects of a merger depend on only prices, market shares, and demand elasticities, all of which, in principle, can be measured. Thus, it may be feasible to determine the net effect of a merger on prices without directly addressing pass-through rates.
In addition, we explain that the factors that determine pass-through rates also significantly affect the magnitude of the unilateral anticompetitive effects of October  European Competition Journal 247 differentiated products mergers. The properties of demand curves giving rise to greater price increases from a merger in the absence of marginal-cost reductions also cause any marginal-cost reductions to be passed through at a higher rate. This suggests useful consistency checks on predictions of price increases and pass-through rates. We illustrate this in the context of the Staples case from the US, in which a low estimated pass-through for cost reductions was cited in concluding that claimed efficiencies were insufficient to outweigh the anticompetitive effects of the merger. 14 Finally, we consider how the degree of competition affects pass through. We show that greater competition may not imply greater pass through; in fact, the reverse is true for some senses in which the degree of competition may be increased. This finding is in some tension with the statement in the European Commission's merger guidelines that the "incentive on the part of the merged entity to pass efficiency gains on to consumers is often related to the existence of competitive pressure from the remaining firms in the market". 15
B. THE ECONOMICS OF PASS THROUGH IN DIFFERENTIATED PRODUCTS INDUSTRIES
At least for purposes of relatively short-term competitive analysis, it is natural and conventional to assume Bertrand competition among differentiated consumer products, which means that competitors act only by setting their prices. Bertrand competition yields a set of prices-the Bertrand equilibrium-such that each competitor is happy with its price (or prices) in light of the prices of competing products. 16 The condition determining the price charged in equilibrium by a Bertrand competitor selling a single product looks just like the condition determining the price changed in equilibrium by a monopolist: The price-cost margin (price minus marginal cost, all divided by price) for both must equal the reciprocal of the elasticity of demand (expressed as a positive quantity) faced by the firm. It is therefore useful to begin by analysing pass through by a monopolist.
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The Effect of Marginal-cost Reductions in Single-product Monopoly
If a monopolist experienced a reduction in its marginal cost but did not change its price, its price-cost margin would increase while its elasticity of demand would stay the same. If the monopolist were in equilibrium before the cost reduction, it no longer would be after the cost reduction. To restore equilibrium, it would have to reduce its price, and that reduction in price would cause the pass through to consumers of a portion of the cost reduction. To see why there is some pass through, it suffices to observe that the monopolist's equilibrium condition is equivalent to the condition that marginal cost equals marginal revenue. Since marginal revenue, like demand, must slope downward, a downward shift in the monopolist's marginal-cost curve causes the intersection of marginal cost and marginal revenue to occur at a lower price. Thus, a monopolist passes through a portion of any marginal-cost reduction.
Determining the rate at which a monopolist passes through marginal-cost reductions is not as straightforward. From the monopolist's equilibrium condition, it is clear that the magnitude of the price decrease necessary to restore equilibrium after a marginal-cost reduction depends on the responsiveness of the elasticity of the monopolist's demand to changes in its price. This responsiveness can be approached in two convenient ways, and the Appendix derives useful pass-through results for both. 17 One approach focuses just on the curvature of demand. For the simplest case-a straight-line demand curve-it is easy to show that the pass-through rate is 50% at every point along the demand curve. In addition, it is not difficult to show that the pass-through rate is greater than 50% at every point on a demand curve that is convex throughout its range (ie if the quantity sold increases at a decreasing rate as price is reduced), and it is less than 50% if demand is concave through out its range (ie if the quantity sold increases at an increasing rate as price is reduced). Pass-through rates of over 50% must be considered reasonably likely, since convex demand is considered normal.
Another approach focuses on the rate at which the elasticity of demand changes as price changes. Whether the pass-through rate is greater or less than 100% is easily shown to depend on the elasticity of the elasticity of demand, ie the proportionate rate of change in the elasticity of demand as price is changed. If the elasticity of demand increases as price increases in the same proportion as the price increase, the pass-through rate is 100%. If the proportionate increase
in the elasticity of demand is less than the proportionate increase in price, the pass-through rate is less than 100%. And if the proportionate increase in the elasticity of demand is greater than the proportionate increase in price, the passthrough rate is greater than 100%. No economic intuition appears to discount the possibility of pass-through rates of over 100%, and such pass-through has been observed. 18 Figure 1 depicts four demand curves exhibiting pass-through rates of 25, 50, 100 and 200%. The demand curve exhibiting a 25% pass-through rate is concave, the demand curve exhibiting a 50% pass-through rate is linear, and the demand curves exhibiting pass through rates of 100 and 200% are convex. Normally, pass-through rates change as one moves along a demand curve, but, as detailed in the Appendix, there is a family of demand curves that have the same pass-through rate at every point along the curve. The four demand curves in Fig. 1 are from that family, and these four demand curves were constructed so that they share a common price-quantity combination (at the lower left) and have the same demand elasticity at that point. 19 250
The Effects of Merger Efficiencies on Consumers ECJ VOL.  NO.  18 Market-wide pass through by retailers in excess of 100% was observed from increases in sales taxes by T Besley and H Rosen, "Sales Taxes and Prices: An Empirical Analysis" (1999) 52 National Tax Journal 157. Product-specific pass through by retailers in excess of 100% has been observed from increases in wholesale prices. See Stennek and Verboven, supra n 17. 19 To make Fig. 1 serve another purpose when revisited later, it displays only a segment of each demand curve. If marginal cost equals the price at the point the four demand curves share, the segments depicted are those between the competitive and monopoly prices. The competitive equilibrium is, by definition, the point at which price equals marginal cost. The corresponding monopoly price for each demand curve is the point at which marginal revenue equals the marginal cost used to define the competitive price. 
Price Effects from Marginal-cost Reductions in Bertrand Competition
With single-product monopoly, the only possible price effect is what we term the "own pass-through effect", the direct effect of a reduction in the marginal cost of a particular product on that product's own price. The analysis of the own pass-through rate with single-product monopoly carries over to the case of differentiated products mergers with Bertrand competition, 20 but there are additional pass-through effects with Bertrand competition. Anything that affects the price of one product in Bertrand competition necessarily affects the prices of competing products (even if only slightly), since the equilibrium price of each product depends on the prices of all competing products. The nature of this price interdependence differs, however, between other products of the same firm and products of rival firms. The merged firm necessarily produces at least two competing products, and the price of each of its products affects the demand and hence the prices of the others, which gives rise to a second pass-through effect. Unless the merged firm is a monopolist, competitive interaction with competing products of non-merging firms gives rise to a third pass-through effect, since the prices of non-merging competitors respond to those of the merged firm. These additional pass-through effects are directly related to the unilateral anticompetitive effects from Bertrand mergers. 21 We use the term "cross pass-through effect" to describe the price response of any of the merged firm's products to a reduction in the marginal cost of any of its other products. The mechanism of this effect is easiest to follow if each merging firm produces a single product and the merger reduces the marginal cost of just one of them. Because a change in the price of one of the merged firm's products alters the profit-maximisation calculus for the other, the price of the product that does not experience a cost reduction is affected by the change in price for the product that does. As is illustrated in the next section, cross pass-through effects can be positive or negative, and large or small, depending primarily on the particular functional form of demand. Hence, the sum of the own and cross pass-through effects, which we term the "direct pass-through effect", can be greater than or less than the single pass-through effect with monopoly, although it is apt to be roughly the same. When the merged firm's prices change as a result of the merger, its rivals are no longer happy with their prices. The rivals adjust their prices to restore equilibrium with "accommodating" price changes. They raise their prices in response to price increases and reduce their prices in response to price decreases. This occurs whether or not the merger generates efficiencies, and to the extent that merger-specific efficiencies moderate the price increases of the merged firm, that moderation, in turn, moderates the accommodating price responses of rivals. Hence, there is an additional, typically small, pass-through effect, which we term the "indirect pass through effect", operating through rivals' reactions to the direct pass-through effect.
Each of the three pass-through effects feeds back into the others. For example, reduced accommodating price responses by the non-merging firms cause the merged firm to raise prices less than it otherwise would. All of the feedback effects are accounted for in the post-merger equilibrium, and all can be simulated just as the anticompetitive price effects of mergers absent efficiencies can be simulated. 22 Because cross and indirect pass-through effects are apt to be small relative to the own pass-through effect, the main factor determining the rate of pass through for marginal-cost reductions in differentiated products industries generally is the curvature of demand, just as it is the sole factor determining the pass-through rate with monopoly.
An Example Based on the Proposed Merger of WorldCom and Sprint
Further clarification of the nature of the three pass-through effects is provided by a concrete example based on the proposed merger of WorldCom and Sprint, which was abandoned when challenged by the US Department of Justice.
23 Our analysis of the merger is intended only to illustrate the three pass-through effects, and how they differ depending on the functional form of demand. The analysis is highly simplified and may not be indicative of the effects of the merger would have produced.
We simulate the price effects of the Sprint-WorldCom merger using four functional forms for demand that have previously been used in merger simulations-linear, logit, AIDS and isoelastic demand. The linear and isoelastic demand functions are fairly straightforward (with isoelastic demand all the own and cross elasticities of demand are constant), and it is not important to understand exactly what the other two functions are. 24 It is sufficient to note that each of these four functions differs from the others in ways that turn out to matter. These demand functions exhibit differing curvature, which produces differing own pass-through rates, and have other important differences, which produce differing cross and indirect pass-through effects. One thing these functions have in common is that none is concave; hence, the own pass-through rate must be at least 50% for all of them. We base our simulations on estimates of the relevant demand elasticities for domestic long-distance service made by economist Jerry Hausman and included in a submission opposing the merger before the FCC. 25 We have no information on the likely efficiencies from the proposed Sprint-WorldCom merger and we arbitrarily assume that the merger would have reduced Sprint's marginal cost by 10% while not changing WorldCom's marginal cost.
Since price changes cause quantity changes, there are several alternative ways to calculate the pass-through effects associated with this merger, none clearly better than the others. The figures in Table I were produced by dividing the total dollars of cost reduction realised by Sprint (its simulated post-merger total cost with the assumed cost reduction, minus its pre-merger total cost) into the reductions in the total dollar amount consumers pay each long-distance carrier that are attributable to the assumed cost reductions (its simulated post-merger total revenues with the assumed cost reductions minus its post-merger simulated total revenues without the cost reductions).
October  European Competition Journal 253 24 For details on all four of these demand functions, see Crooke et al, supra n 22. 25 Declaration of Professor Jerry A Hausman (16 February 2000). Hausman's analysis did not provide information on prices, and we assume that all carriers charge the same price prior to the merger. This assumption has no significant effects on what follows. The logit demand system cannot be fit to the full elasticity matrix estimated by Hausman, so instead we calibrated it to the aggregate demand elasticity for long-distance service Hausman estimated and the own-price elasticity of demand he estimated for AT&T. We simplify the AIDS model by assuming the absence of income effects. The Sprint column in Table I illustrates that the magnitude of own pass-through effect on Sprint's price varies greatly with the curvature of demand, which differs significantly among these demand functions. The effect of the assumed reduction in Sprint's costs on its own price is more than seven times as great with isoelastic demand as with linear demand. Demand curvature has previously been observed to affect the predicted price increases from differentiated products mergers in the same manner. 26 The relative magnitudes of the own pass-through effects in Table I correspond roughly with the relative magnitudes of the predicted price increases these demand functions have been found to yield.
The WorldCom column in Table I illustrates that cross pass-through effect of Sprint's cost reduction on WorldCom's price can be positive or negative, and large or small, as a result of idiosyncratic properties of the various functional forms for demand. For three of the four demand functions, the cross pass-through effect is quite small-much smaller than the own pass-through effect on Sprint's price. The exception is isoelastic demand, for which there is a large negative cross pass-through effect, which offsets some of the huge own pass-through effect. That offset reduces the range of the direct pass-through effects (the sum of the own and cross effects) across the four demand functions, although the direct pass-through effect on the prices of the merging firms is still nearly five times as great with isoelastic demand as with linear demand.
The indirect pass-through effect of Sprint's cost reduction on the prices of non-merging firms cannot be negative, but it can be large, small and even nil, and all three possibilities actually occur with at least one of these four demand functions, as is seen in the Other Firms column of Table I . 27 In domestic long-distance service, Sprint and WorldCom were two of the three large providers, the other being AT&T. The figures in the Other Firms category include both AT&T and numerous small firms. For three of the four demand functions, the indirect pass-through effect is quite small-again much smaller than the direct pass-through effect. The exception is AIDS demand, which yields a vastly larger indirect pass-through effect than the other three demand functions.
The foregoing example was constructed in the hope of producing non-trivial cross and indirect pass through effects, although those effects actually turn out to be quite modest for linear and logit demand. Indirect pass-through effects tend to be fairly small because, absent marginal-cost reductions, the accommodating price responses of non-merging firms tend to be far smaller than the price increases of the merging firms. This example generates indirect pass-through 254 The Effects of Merger Efficiencies on Consumers ECJ VOL.  NO.  effects as large as it does because AT&T was an extraordinarily large nonmerging firm. Moreover, to simplify matters and highlight the cross pass-through effect, cost reductions were assumed to affect just one of the merged firm's products. This fact pattern is not particularly unusual. It arises when efficiencies stem from the transfer of technology from one merging firm to the other, or from the rationalisation of production facilities between a high-cost firm and its lower-cost merger partner.
C. A PRACTICAL PASS-THROUGH ANALYSIS

Compensating Marginal-cost Reductions
The actual pass-through rate in any case is determined by properties of demand functions that are not easily observed. Suppose, for example, that the point shared by the four demand curves in Figure 1 were the pre-merger equilibrium.
If one could observe only prices, quantities and demand elasticities, there would be no way to distinguish among those four demand curves, or others with even higher and even lower pass-through rates. The estimation used to support the unilateral effects analysis of differentiated products mergers assumes a functional form for demand, and in making this assumption, it effectively assumes the pass-through rate. There are ways in which one might attempt to estimate demand curvature, and there are ways in which pass-through rates might be estimated directly, 28 but we doubt the ability to do either with sufficient accuracy.
If an accurate estimate of the pass-through rate actually were required before merger-specific efficiencies could be given any weight, that requirement could effectively preclude any consideration of efficiencies. But to the extent that the issue posed by efficiencies is whether they are sufficient to prevent price increases, there is no need ever to directly consider, much less estimate, pass-through rates. In the standard unilateral effects analysis, it is possible instead to calculate the marginal-cost reductions that would exactly restore the pre-merger prices. These are termed the "compensating marginal-cost reductions", or CMCRs, and they depend only on prices, quantities and demand elasticities, all of which, in principle, can be observed.
Curvature and idiosyncratic properties of particular demand functions do not affect the extent of marginal-cost reductions necessary to exactly compensate for the price-increasing effects of mergers, and the reason is straightforward. If marginal-cost reductions from a merger result in post-merger prices that are the same as the pre-merger prices, they also must result in the post-merger quantities and demand elasticities that are the same as those pre merger. And if the merger does not change prices, quantities and demand elasticities, then demand curvature, which indicates how the elasticities change as prices change, is irrelevant. Thus, the determinants of the pre-merger equilibrium, eg elasticities of demand, also determine the magnitude of the CMCRs.
It can be tedious to calculate the CMCRs for differentiated products mergers in Bertrand competition, 29 but it is quite simple in the case of single-product merging firms with the same costs, market shares, and demand elasticities. In that case, the CMCRs, expressed as a fraction of pre-merger price, are both md/ (1 -d) , where m is the pre-merger price-cost margin (defined as in the monopoly case) and d is the diversion ratio, ie the proportion of either merging firm's lost sales from a price increase recaptured by the other. 30 Thus, if m = 0.5 and d = 0.2, the CMCRs are both 12.5% of the price, which is 25% of the marginal cost.
There is always a unique set of CMCRs for the merged firm's products that exactly compensate for the price-increasing effects of the merger. If the likely marginal-cost reductions from merger-specific efficiencies exceed the CMCRs for every competing product of the merged firm, the merger causes all prices in the relevant market fall (by at least a tiny amount). Hence, there is always a useful condition under which efficiencies are sufficient to assure that a merger does not cause any price increases. The only major difficulty comes when the marginal costs of some of the merged firm's products are likely to fall by more than the fully compensating amount, while others are not. That easily could be the case if cost fell for only one merging firm.
Pass-through Rates and Price-increase Predictions
A critical point about CMCRs is that they are not just another way to get at pass-through rates. Suppose, as in the simple example above, it was calculated that marginal-cost reductions of 12.5% of price were necessary to prevent price increases from a particular merger, and suppose that we knew that merger-specific efficiencies would reduce marginal costs by the required amount. Knowing this, we neither know nor care whether the pass-through rate is 25% or 250%. In either event, the net effect of the merger is not to increase prices.
Given the factors that determine the CMCRs, a wide range of price increases still would be predicted under different demand assumptions. But in this simple example, marginal-cost reductions of 12.5% of price would totally compensate for the price-increasing effect of the merger no matter how large or small the price increases would have been in the absence of the cost-reductions. The 256 The Effects of Merger Efficiencies on Consumers ECJ VOL.  NO.  reason there is a single set of CMCRs for a wide range of pass-through rates and prices increases absent any cost reductions is that the properties of demand systems that determine pass-through rates also determine the magnitude of price increases from mergers in the absence of cost reductions. 31 Demand properties that lead to relatively large predicted price increases necessarily imply high pass-through rates.
In fact, there is a very simple relationship between pass-through rates and predicted price increase absent cost reductions. If merger-specific efficiencies produce marginal-cost reductions at exactly the compensating levels, the net price effect is zero. Consequently, the pass-through rate associated with those particular marginal-cost reductions must be the predicted price increase divided by the CMCR.
For two different demand curves, the lines in Fig. 2 depict the percentage price increase resulting on net from a merger, given the marginal-cost reduction on the horizontal axis. The lines share a common intercept on the horizontal axis, which is the amount of the CMCR (relative to pre-merger price). The intercepts on the vertical axis are the price increases with no cost reductions. Both intercepts are determined by prices, quantities, and demand elasticities (or diversion ratios), but only the vertical intercept is affected by demand curvature and idiosyncratic properties of demand. Holding constant prices, quantities and demand elasticities, changing the demand function rotates the line around the CMCR point on the horizontal axis, and as the line rotates, the price increases with no cost reduction and pass-through rates necessarily move together. 32 Figure 2 also illustrates an interesting point: uncertainty about curvature and other properties of demand implies a significant range of possible price increases resulting from differentiated products mergers. That range is reduced, perhaps substantially, by merger-specific cost reductions insufficient to prevent price increases. Rather than complicating the unilateral effects analysis, cost reductions actually make it more precise.
An Illustrative Application to the Staples Case
The interrelationship between the magnitude of price effects absent cost reductions and the rate at which cost reductions are passed through has practical implications we illustrate in the context of the Staples case. We base the following strictly on published accounts, although additional non-public facts could be very useful. We also assume Bertrand competition, while the parties to the case may have had other theories.
Based on econometric analysis, the Federal Trade Commission (FTC) predicted that the merger of Staples and Office Depot would cause them to increase prices a bit more than 7% averaged across all cities in which both competed. 33 In many of those cities, a third office supply superstore, Office Max, was present, although it was seen a much less important competitor than either of the merging firms. We are unable to locate separate price increase predictions for cities with and without Office Max, and assume the predicted price increase was 6% for the cities with all three superstores and 7.5% for the cities in which the merging firms were the only office supply superstores. We are also unable to locate separate price-increase predictions for the individual stores, and we understand that all of the superstores in each city were predicted to raise their prices by the same amount.
On the basis of another econometric analysis, the FTC argued that the merging firms had been passing through marginal-cost reductions unique to either of them at a rate of 15%, 34 and it appears that the FTC and the court 258 The Effects of Merger Efficiencies on Consumers ECJ VOL.  NO.  32 Between the intercepts, the lines indicate the precise price increase caused by a merger only if the marginal-cost reduction is "balanced", ie if the reductions in marginal costs preserve the relative price changes that would occur in the absence of any cost reductions. CMCRs are balanced, as are any other set of marginal-cost reductions proportionate to the CMCRs. When marginal-cost reductions are unbalanced, the plot provides only a rough approximation of the relationship between price increases and pass through. 33 treated this as the relevant pass-through rate for the merger. 35 If 15% was the relevant pass-through rate, it is simple to calculate the implied CMCRs. For the cities without Office Max, dividing the pass-through rate into the predicted price increase yields CMCRs equal to 50% of price (7.5%/15%) for both merging firms, and for the cities with Office Max, this yields CMCRs 40% of price (6%/15%).
Since the FTC appears to have made the same price-increase and pass-though rate predictions for both of the merging firms, we assume the merging firms were symmetric in all relevant respects. In that event, the simple CMCR formula above applies. For cities with just two office supply superstores, this means that md/(1 -d) must equal 0.5, which implies a particular relationship between m and d. Moreover, the symmetry assumption also implies a particular relationship between d and the aggregate elasticity of demand for office superstores, ε. 36 If we knew the actual value of m, d or ε in the case, we could infer the values of the other two, and the parties in the case should have had some information about all three of these quantities.
Because there were many other significant sources of office supplies, and because customers were likely to use office supplies less as price rose, we suspect
Working Paper No 217. In contrast to the very low estimate of the pass-through rate for firm-specific marginal-cost changes, the FTC estimated that industry-wide marginal-cost changes were passed-through at a rate of 85%. Wide divergence between the firm and industry pass through rates is expected in a perfectly competitive industry, since firm-specific marginal-cost reductions are not passed on at all in competitive industries, while industry-wide changes in marginal cost are fully passed through. But such wide divergence in pass-through rates is not to be expected with just a few competitors, as is easily shown for a symmetric n-firm industry. With Bertrand competition, the industry-wide pass-through rate is the firm-specific pass-through rate plus n -1 times the rate at which other firms in the industry indirectly pass through another firm's marginal-cost reductions. This indirect pass-through rate must be less than the own pass-through rate, because there would otherwise be no equilibrium, since firms would respond to price increases by rivals with even larger price increases. Thus, if the firm-specific pass-through rate is 15%, the industry-wide pass-through rate can be at most 30% for a two-firm industry and 45% for a three-firm industry. Stennek and Verboven, supra n 17, derive a similar result with Cournot competition among symmetric firms. They show the industry-wide pass-through rate is n times the firm-specific pass-through rate. 35 The FTC estimated just an own pass-through rate, although the total pass-through rate is what matters to the ultimate effect of the merger on competition. In the cities where the merging firms were the only superstores, the difference between own and total pass through is cross pass through, which can be positive or negative but is apt to be small. The own pass-through rate, thus, may be a reasonable estimate of the total pass-through rate in the two-superstore cities. The FTC also estimated a pre-merger pass-through rate, although pass-through rates change with mergers, and it is the post-merger pass-through rate that matters. The effect of mergers on own pass-through rates, however, was slight in cases we have examined. 36 In Bertrand equilibrium, each superstore's elasticity of firm-specific demand must equal 1/m.
Symmetry between the merging firms implies that ε, divided by the elasticity of demand faced by each individual superstore, equals 1 -d, so we have ε = (1 -d)/m. And since the condition in the text, md/(1 -d) = 0.5, implies d = 1/(1 + 2m), it follows that ε = 2/(1 + 2m).
that ε was rather large. 37 If one believed that ε was greater than 2, there likely would have been a clear inconsistency in the FTC's predictions, since that implies negative margins, and we very much doubt that margins were negative. On the other hand, with three symmetric superstores, the FTC's predictions imply the margin must be at least 40%, 38 which seems implausibly high, especially since the FTC argued that margins were low. 39 Although the published record in the case suggests that Office Max was not nearly as strong a competitor as the merging firms, there surely was significant substitution from the merging firms to non-superstores, so the evidence may have indicated that d was less than 0.5 even if the three superstores were not symmetric. In that event, the FTC's two predictions would have been inconsistent with each other in the three-superstore cities, even if not in the two-superstore cities.
D. COMPETITION AND PASS THROUGH
It has been suggested that the force of competition is what causes cost reductions to be passed on to consumers. In the US, this argument has found its way into scholarly works and was endorsed by at least one court. 40 In Europe, this sort of argument may have been embraced in EC's merger guidelines, which maintain that the "incentive on the part of the merged entity to pass efficiency gains on to 260 The Effects of Merger Efficiencies on Consumers ECJ VOL.  NO.  37 A high demand elasticity is not necessarily inconsistent with the court's finding that the relevant market was limited to office supply superstores. That finding implies an upward bound on the elasticity of demand for office supply superstores, but if their price-cost margins were relatively low, as seems likely (see infra n 39) that bound exceeds 2. See generally G Werden, "Demand Elasticities in Antitrust Analysis" (1998) 66 Antitrust Law Journal 363, 390. 38 If all three superstores were symmetric, ε divided by the elasticity of demand faced by each individual superstore would equal 1 -2d. Since ε cannot be negative, the diversion ratio could be at most 0.5, even if there was no substitution from the merging firms to non-superstores. Since
, as implied by the FTC's predictions, implies a margin of at least 40%. 39 The court described the defendants as "high volume, discount office supply chain stores". Staples, supra n 14, 1078. The FTC referred to the superstores having "low profit margin per dollar of sales". Plaintiff ' , 609 (arguing that one of two relevant efficiencies-related questions is "will competition require those efficiencies to be passed on to consumers?"); R Pitofsky, "Proposals for Revised United States Merger Enforcement in a Global Economy" (1992) 81 Georgetown Law Journal 195, 207 (the only way "any defender of a merger can demonstrate with certainty that the benefits of the merger will be passed through to consumers" "is to prove that the merger is taking place in a near perfectly competitive market").
consumers is often related to the existence of competitive pressure from the remaining firms in the market". 41 The analysis of pass through with monopoly makes it clear that this argument has no support in economic theory. A monopolist passes through marginal-cost reductions to a significant extent, and that extent is determined by the curvature of the monopolist's demand curve, rather than by its "good intentions". Moreover, some market power is essential for any pass through. If a merged firm has no market power, it cannot affect the prices consumers pay, so a reduction in the merged firm's costs cannot affect the prices consumers pay. These points are well known, 42 but several others are not.
An important insight from our analysis is that higher own pass-through rates are likely to be associated with greater market power because demand curvature substantially determines both. This can be seen by revisiting the demand curves in Fig. 1 , which depicts a segment of four demand curves specially constructed to have the same pass-through rate at every point (see Appendix). The segment of each demand curve plotted in Fig. 1 is that between the monopoly price on the left and competitive price on the right, which is the same for all four of the demand curves. 43 The amount by which the monopoly price exceeds the competitive price is a useful and conventional way to assess the quantum of market power inherent in each demand curve, 44 and these four demand curves obviously differ significantly in this regard. Correlating the pass-through rates displayed in Fig. 1 with the inherent market power in each demand curve, it is apparent that a greater degree of market power is associated with higher pass-through rates.
Our analysis also offers additional insights into how pass-through rates are affected by ways in which the intensity of competition might be varied. Other things being equal, increased competition in the form of more elastic demand, or a lower price-cost margin, in the post-merger equilibrium can have a positive or negative effect on the own pass-through rate. As shown in the Appendix, when the own pass-through rate is less than 100%, as with linear and logit demand, increasing competition in this way increases the own pass-through rate. And when the own pass-through rate is greater than 100%, as with AIDS or isoelastic demand, increasing competition in this way decreases the own pass-through rate. 45 October  European Competition Journal 261 Secondly, decreasing competition by increasing concentration of the non-merging firms, all else being equal, increases indirect pass through (except with isoelastic demand). This proposition follows immediately from the fact that larger non-merging firms increase their prices more in response to the price increases of the merged firm. When cost reductions cause the merged firm to reduce prices relative to levels absent cost reductions, the larger the non-merging firms, the more they decrease prices in response.
Thirdly, decreasing the degree of competition by transferring ownership of products from non-merging firms to the merged firm causes some indirect pass through to be traded for some cross pass through. Since the latter may be negative, while the former cannot be, this can reduce the total pass through of cost reductions. As the Sprint-WorldCom example above illustrates, the magnitude of this effect depends on demand function idiosyncrasies, but it can be significant.
None of the foregoing suggests that efficiencies from mergers to monopoly or near monopoly are likely to be sufficient to prevent price increases. Very large cost reductions are apt to be required, and merger efficiencies normally would not be nearly great enough.
E. CONCLUSIONS
In differentiated products industries, the extent of the pass through of merger-specific marginal-cost reductions is determined largely by demand properties that cannot be observed. Pass-through rates depend not so much on familiar properties, like demand elasticities, as on the curvature of demand and idiosyncratic properties of particular functional forms for demand. Without knowledge of these unobservable properties of demand functions, the range of possible pass-through rates is huge. Practically none of the cost reductions might be passed through, and the pass-through might be far in excess of the cost reductions.
Estimating pass-through rates is likely to be infeasible because nature generally has not performed the necessary experiment or data from that experiment are unavailable. Own and indirect pass-through rates can be identified if there have been significant marginal-cost changes affecting a single product of interest, but that normally is not the case. Moreover, mergers generally are reviewed prior to consummation, so it is normally impossible to estimate post-merger pass-through rates, which differ somewhat from pre-merger pass-through rates, or to estimate the cross effects created by a merger.
For the foregoing reasons, addressing pass through as a separate and distinct component of merger analysis is likely to be unproductive. An alternative approach is to determine whether merger-specific marginal-cost reductions are sufficient to offset entirely the price-increasing effects of a merger. With information on prices, market shares and demand elasticities, it is straightforward to calculate for each competing product of the merging firms what marginal-cost reductions would exactly compensate for the price-increasing effects of a merger. It is likely to be clear in many cases that merger-specific efficiencies could not decrease marginal costs by enough to prevent price increases, and in some cases, that the reverse is likely to be true.
APPENDIX
Consider a single-product monopolist that maximises profit by choosing a price, p, given a demand x(p), with first and second derivatives x′(p) and x″(p). Assuming (purely for simplicity of the exposition) that the monopolist has a constant marginal cost c, one convenient form of the necessary condition for profit maximisation is From this expression, it is apparent that θ depends on the curvature of demand, in particular:
x″(p) < 0, which implies concave demand, θ < 0.5 x″(p) = 0, which implies linear demand, θ = 0.5 x″(p) > 0, which implies convex demand, θ > 0.5.
Another form of the necessary condition for profit maximisation is the familiar inverse-elasticity condition. Letting ε(p) be the price elasticity of demand (and adopting the convention in economics of having own elasticities be negative quantities), we can write this condition as From this, it immediately follows that η(p) > 1 implies that θ < 1 η(p) = 1 implies that θ = 1 η(p) < 1 implies that θ > 1.
The degree of monopoly power may be varied by changing m or ε, and the effect of that is easily seen from θ = [1 + (η(p) -1)m] -1 . If η(p) > 1, a lower m implies a higher pass-through rate, and if η(p) < 1, a lower m implies a lower pass-through rate. When m = 0, as under perfect competition, the first expression for θ simplifies to just 1. The proper interpretation of this result is that the industry-wide pass-through rate is 1 under perfect competition. Through mathematics more complex than are appropriate here, it can also be shown that there is a family of demand curves with constant pass-through rates:
for θ < 1 x = aexp (-bp) f o rθ = 1 x = (a + bp) θ/(1-θ)
for θ > 1.
